SUMMARY Depressed phytohaemagglutinin and concanavalin-A responsiveness was found in patients with acute viral hepatitis (VH) when a suboptimal mitogen stimulus was used. Normal responsiveness was observed with optimal mitogen stimulation. These findings were independent of extrinsic serum inhibitors. When viral hepatitis lymphocytes were preincubated before mitogen addition an enhanced responsiveness similar to the control group occurred. These in vitro findings are in favour of a primary defect in lymphoproliferation in viral hepatitis and do not suggest the presence of reversible suppressive influences such as an excess of short-lived suppressor cells or the presence of cell bound inhibitors. In chronic active hepatitis (CAH) lymphoproliferation induced by immediate mitogen stimulation was similar to control studies. However when CAH cells were preincubated before mitogen addition, enhanced responsiveness significantly greater than in controls occurred. It is suggested that suppressive influences are present in CAH and that their effect can be reversed by cellular preincubation.
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In acute viral hepatitis mitogen induced lymphoproliferation is frequently depressed,'-3 but the cause of this depression is disputed. In some studies hyporesponsiveness was found in lymphocyte cultures performed in the absence of autologous serum'3 and an intrinsic lymphocyte defect was implicated. Others have reported normal responsiveness in similar cultures4 5 and claimed that the depressed lymphoproliferation in viral hepatitis is due to the serum inhibitory factors which have been described in this disease.3-6 Mitogen studies in chronic active hepatitis (CAH) have also produced conflicting findings: both normal4 6 7-9 and depressed responsiveness'0-'2 have been reported. Serum factors which depress mitogen stimulation have also been found in CAH.45 In other disease states, the adsorption of inhibitory factors to mononuclear cell surfaces has been described and this was additional to the presence of similar unbound factors in the serum.'3-15 In these reports, an enhanced lymphoproliferative capacity was observed after the incubation of these cells at 37°C. In viral hepatitis and CAH, improved *Address for reprint requests: Professor D Q Weir, Sir Patrick Duns Hospital, Dublin 2.
Received for publicntion 18 April 1980 sheep erythrocyte rosetting has been described after similar incubation16 but the effect on mitogen responsiveness has not previously been investigated.
In this study of mitogen induced lymphoproliferation in viral hepatitis and CAH, the influence of unbound serum inhibitory factors was avoided by culturing mononuclear cells washed free of autologous serum. Additional cultures were performed using cells which were preincubated before mitogen stimulation in the expectation that this manoeuvre would abrogate the effect of cell-bound inhibitors or other possible suppressive influences.'7 Three mitogens were used, phytohaemagglutinin (PHA), concanavalin-A (Con-A), and pokeweed mitogen (PWM.) A range of concentrations was used, as it has been reported that hyporesponsiveness may be best demonstrated with a suboptimal mitogen Stimulus.'3 [18] [19] [20] When suboptimally stimulated, the viral hepatitis patients were found to be significantly hyporesponsive to PHA and Con-A. The lymphoproliferation observed in the CAH group did not differ significantly from the controls studied. In 
Results

STUDIES IN VIRAL HEPATITIS PATIENTS
Ten viral hepatitis patients were studied using PHA, Con-A, and PWM as mitogen stimuli in lymphocyte cultures. Their responses were compared with those of 41 control subjects.
LYMPHOCYTE CULTURES
Methods similar to those previously described were used.23 Mononuclear cells were obtained from heparinised blood by plasma gel (Laboratoire Roger Bellon) sedimentation and density gradient separation using Ficoll-Hypaque.24 Cells were then washed twice with 25 ml RPMI 1640 (Gibco, Biocult) and resuspended in RPMI supplemented with 1000 fetal calf serum and 100 U/ml penicillin-strepomtycin solution (Gibco, Biocult).
105 cells in 0.2 ml of culture medium were then added to the wells of a microculture plate (Sterilin microtitre F) and incubated at 37°C in a humidified 500 C02/air atmosphere. All cultures were performed in triplicate and cells were incubated in the presence or absence of mitogen. Three mitogens were used: phytohaemagglutinin (PHA-P, Bacto Difco) with a concentration range of 1.6 to 100 ,ug/ml; concanavalin-A (Con-A, Pharmacia) with a concentration range of 1 to 25 ,ug/ml; and pokeweed mitogen (PWM, Grand Island Biological Co.) with a concentration range of 0 1 to 1000 ,ug/ml. The PHA and Con-A cultures were terminated after 48 hours of incubation and PWM cultures after 120 hours.
Four hours before the end of the incubation period, 0.3 puCi of (3H) (0) and in viral hepatitis patients (0). A suboptimal (3-1 l±g/ml) and an optimal (25 pig/ml) concentration of PHA are shown.
highly significant hyporesponsiveness was observed in the viral hepatitis patients (P<0001). At higher concentrations (25 and 50 ,ug/ml) the difference was no longer significant (P<0-05 and P<0.2 respectively). Figure 2 shows the results of the PHA concentrations 31 and 25 ,ug/ml as a scatter diagram. When the low PHA concentration (3.1 ,ug/ml) was used, the viral hepatitis patients showed only a minor proliferative response, whereas at an optimal concentration (25 ,ug/ml), the majority demonstrated normal isotope incorporation.
Con-A The viral hepatitis patients were also hyporesponsive to Con-A stimulation (Fig. 3) . The lowest Con-A concentration (2 gg/ml) resulted in minimal proliferation in the control and patient groups. At the higher concentrations (5-8 and 10 ,ug/ml) the viral hepatitis patients responsiveness was significantly depressed (P<0-025; P<0-005; P<0-025 respectively).
PWM
In the PWM stimulation experiments, the lymphocyte cultures were incubated for six days and under these culture conditions, the viral hepatitis patients' responses did not differ from the controls (Fig. 4) . A fourth female CAH patient with clinically inactive disease was studied serially during a six week period (Fig. 5) . The initial culture resulted in supranormal lymphocyte proliferation. Three weeks later this enhanced responsiveness was less apparent but, 
PRE-MITOGEN INCUBATION STUDIES
The effect of a 24 hour incubation of cells before Con-A stimulation was examined (Table 3) . In normal controls t24/t0 ratios of 5.1 (Con-A 1 j±g/ml), 2-5 (Con-A 2 ,ug/ml), 2-2 (Con-A 5 ,ug/ml), and 1-3 (Con-A 10 ,ug/ml) were found. This represented a significantly increased response at all four Con-A concentrations: 1, 2, 5 ,ug/ml (P<0-001) and 10 gg/ml (P<0-005). The CAH patients studied also demonstrated enhanced responses but their ratios of enhancement (t24/tO) were greater than the controls at all Con-A concentrations and this was significant with Con-A 5 and 10 ,ug/ml (P<0-005). Moreover, the t24/to ratios of the total 23 CAH patient experiments were significantly greater (p<0-025) than the 110 control experiments.
In similar experiments the proliferative responses of 11 VH patients were investigated after a 24 hour incubation (Table 4) The finding of mitogen hyporesponsiveness in viral hepatitis is in agreement with earlier reports.1 3 The normal response reported by Wands et al.4 may be explained by their failure to use a suboptimal mitogen stimulus. The duration of this hyporesponsiveness is not known but it may last as long as 10 weeks.3 The three patients studied serially in these experiments all showed a definite improvement in proliferative capacity, indicating a return to normal reactivity.
In cultures performed in the absence of autologous serum, the CAH patients' lymphocyte response to PHA, Con-A, and PWM was similar to that observed in the controls. This finding is in agreement with the reports of some authors ;4 I-' but in conflict with others.10-12 However, strict comparisons are difficult. In most of these studies the majority of the patients were HBsAg positive4 7 811 and, in some, autologous serum was present in the culture system.711 HBsAg positive CAH is now considered to be a disease entity distinct from HBsAg negative CAH26 27 and the heterogeneity of this latter group has also been recognised.28 All but one of the 11 patients in this study were HBsAg negative and when analysed separately their responses were still not significantly different from the control group.
Within the CAH group, considerable variation in mitogen responsiveness was observed, similar to the variation seen in the control subjects. However, in addition, the results of one patient studied serially suggests that exaggerated changes in lymphoproliferation may occur in CAH. Some fluctuation in responsiveness can be expected in serial lymphocyte blastogenesis studies.2930 Nonetheless, changes observed in this patient seemed in excess of this and were certainly greater than that of a normal subject also serially studied. During the six week study period, the patient's liver disease remained clinically stable. This variation may represent dynamic events in lymphocyte populations in CAH, and serial variations in lymphocytotoxic activity and T cell numbers have also been described in this disease. These results confirm the presence of mitogen hyporesponsiveness in viral hepatitis which is independent of extrinsic serum influences and appears to be due to a primary defect in lymphoproliferation. Such a finding is in keeping with depressed cell mediated immunity which has been observed in many other virus diseases.40 Although the CAH patients responded normally to direct mitogen stimulation, the enhanced responsiveness after cellular preincubation suggested that inhibitory influences were also present in these patients. It is not known whether these inhibitors were derived from suppressor cells or if they are contained in previously described inhibitor factors. therapy. Beitr Path 1975; 156: 197-207 
